Mutations in the Corneal Endothelial Dystrophy-Associated Gene SLC4A11 Render the Cells More Vulnerable to Oxidative Insults.
To investigate the effect of mutations in SLC4A11 on cellular localization of the protein, mitochondrial function, and apoptosis due to oxidative stress. Mutations in SLC4A11 have been associated with 2 different forms of corneal endothelial dystrophy that lead to degeneration of the corneal endothelium, causing opacity of the cornea and gradual vision loss. HEK 293 cells were transfected with wild-type SLC4A11 or mutants, Ser213Leu, Arg233Cys, Gly418Asp, and Thr584Lys, and exposed to oxidative stress. Cellular localization of the proteins was detected by confocal microscopy, whereas mitochondrial dysfunction, reactive oxygen species (ROS) generation, and apoptosis were analyzed by flow cytometry and a colorimetric assay. Expressions of antioxidant genes were quantitated by real-time polymerase chain reaction. Although wild-type SLC4A11 was localized on the cell membrane, mutant proteins were found diffused in the cytoplasm. Mutations in SLC4A11 caused an increase in generation of ROS and mitochondrial dysfunction due to oxidative stress. NRF2, HO-1, and NQO expression decreased significantly, and a higher rate of apoptosis was detected in cells with mutant proteins under oxidative stress. Our data suggest that mutations in SLC4A11 cause retention of the protein in the cytoplasm and generate increased reactive oxygen species. We found that cells containing mutant SLC4A11 are more vulnerable to oxidative and mitochondrial damage, less able to overcome oxidative stress through the expression of sufficient levels of antioxidant genes, and are more prone to apoptotic death.